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The prehistoric peopling of East Asia by modern humans remains controversial with respect to early population
migrations. Here, we present a systematic sampling and genetic screening of an East Asian–specific Y-chromosome
haplogroup (O3-M122) in 2,332 individuals from diverse East Asian populations. Our results indicate that the
O3-M122 lineage is dominant in East Asian populations, with an average frequency of 44.3%. The microsatellite
data show that the O3-M122 haplotypes in southern East Asia are more diverse than those in northern East Asia,
suggesting a southern origin of the O3-M122 mutation. It was estimated that the early northward migration of
the O3-M122 lineages in East Asia occurred ∼25,000–30,000 years ago, consistent with the fossil records of modern
humans in East Asia.
Introduction
The Y chromosome is a powerful tool for reconstruction
of human population history (Jobling and Tyler-Smith
2003). The geographic distribution of genetic variations
on the Y chromosome—which contains information
about the subsequent colonization, differentiations, and
migrations overlaid on recent population ranges—pro-
vides clues about prehistoric migrations (Underhill et al.
2001). The combination of biallelic (SNPs, low mutation
rate) and microsatellite (STRs, high mutation rate) mark-
ers located at the nonrecombinant region of the Y chro-
mosome have been widely used to infer early human
history (Kayser et al. 2000; Nachman and Crowell 2000;
Underhill et al. 2001; Y Chromosome Consortium 2002;
Jobling and Tyler-Smith 2003; Dupuy et al. 2004). It
was also shown that the estimates of divergence time
that were based on Y-chromosome STR (Y-STR) varia-
tions under the background of Y-chromosome SNPs are
more accurate than the STR-only estimates (Ramakrish-
nan and Mountain 2004). This strategy has been used
recently in tracing and dating prehistoric migrations of
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European populations (Di Giacomo et al. 2004; Rootsi
et al. 2004; Semino et al. 2004).
With a large number of indigenous populations and
a complex human-inhabitation history, the peopling
of East Asia remains unclear with respect to patterns
of the early population migrations. The major dispute
among researchers is rooted in different interpretations
of early migration history that are based on the observed
genetic divergence between northern (NEAS) and south-
ern (SEAS) East Asian populations (Zhao et al. 1986;
Weng and Yan 1989; Chu et al. 1998; Du et al. 1998;
Piazza 1998; Su et al. 1999, 2000a, 2000b; Ding et al.
2000; Jin and Su 2000; Capelli et al. 2001; Karafet et
al. 2001). Our previous study on Y-chromosome varia-
tions indicated that SEAS are more polymorphic than
are NEAS (Su et al. 1999; Jin and Su 2000). However,
using a similar set of Y-chromosome biallelic markers,
Karafet et al. (2001) argued that there was a lack of
genetic divergence between SEAS and NEAS and there-
fore disapproved of the hypothesis of early northward
migration in East Asia. Data from mtDNA also indi-
cated discrepancy on this issue. Two previous mtDNA
studies supported the southern origin of modern hu-
mans in East Asia (Ballinger et al. 1992; Yao et al.
2002), whereas another study proposed that the genetic
divergence between SEAS and NEAS might be due only
to isolation by distance and that, therefore, a northern
origin is still a possible explanation (Ding et al. 2000).
It should be noted that when we discuss the origin
and migration of human populations, a time period—
which part of the human-population history is under
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Figure 1 The phylogenetic relationships of the O3-M122 SNPs and haplotypes
scrutiny—should be clearly defined. Recent population
movement and admixture could wipe out or signifi-
cantly diminish the original genetic signatures of early
population movements. Therefore, to extract informa-
tion for modern human origin and early population
movements that happened before the Neolithic period,
population-specific markers, such as SNP markers on
the Y chromosome, become useful for the study of re-
gional population movements (Jobling and Tyler-Smith
2003). At the same time, recent gene flow between dis-
tantly related populations can also be identified and
removed in an analysis based on population specificity.
Hence, in this sense, extreme caution should be exer-
cised in selection of genetic markers in the study of the
origin and early migrations of a continental population,
because genetic variations introduced through recent
gene flow could create false interpretations, as in two
previous studies (Ding et al. 2000; Karafet et al. 2001).
The same logic also applies to the selection of popula-
tions; ethnic populations with long histories of inhab-
itation in a region are always preferred for inferring
early population histories.
In East Asian populations, there are three regionally
distributed (East Asian–specific) Y-chromosome haplo-
groups under the M175 lineage (fig. 1)—O3-M122, O2-
M95, and O1-M119—together accounting for 57% of
the Y chromosomes in East Asian populations (table 1).
The O3-M122 has the highest frequency (41.8% on av-
erage) (fig. 2) in East Asians, especially in Han Chinese
(52.06% in northern Han and 53.72% in southern
Han) (table 1), and it is absent outside East Asia. Pre-
vious studies have shown that O2-M95 and O1-M119
are prevalent in SEAS and probably originated in the
south (Su et al. 1999, 2000a; Wen et al. 2004a, 2004b)
(table 1). Therefore, tracing the origin of O3-M122 be-
came critical for a full understanding of the origin and
early migrations of modern East Asians.
In the present study, through extensive sampling
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Table 1
Distribution of the East Asian–Specific Y-Chromosome
Haplogroups in Worldwide Populations
POPULATION
NO. OF
SAMPLES
PERCENTAGE OF POPULATION
WITH LINEAGEa
M122 M119 M95 Total
African 329
American Indian 221
European 1,046
Caucasus 147
Russian 243
Siberian 328 3.05 3.05
CAS 1,231 4.55 .57 .61 5.28
Southern Indian 259 .39 1.16 1.55
NEAS: 34.65
Altai 561 15.15 1.43 1.60 18.18
Korean 81 38.27 2.47 40.74
Japanese 29 27.59 3.45 31.04
Northern Han 413 52.06 4.36 .72 57.14
Hui 74 22.97 1.35 24.32
Tibetan 129 36.43 .78 37.21
SEAS: 72.31
Southern Han 1,102 53.72 15.34 6.17 75.23
Tibeto-Burman 293 48.81 4.20 6.74 59.75
Daic 178 29.78 10.67 40.45 80.90
Hmong-Mien 249 51.41 2.41 16.10 69.92
Austro-Asiatic 63 11.11 3.18 50.80 65.09
Austronesian 555 26.31 22.34 16.94 65.59
Melanesian 113 2.65 2.65
a The haplotype-frequency data used were from published studies
(Su et al. 1999, 2000a, 2000b; Semino et al. 2000; Underhill et al.
2000; Karafet et al. 2001; Wells et al. 2001; Lell et al. 2002; Jin et
al. 2003; Wen et al. 2004a).
of East Asian populations and genotyping of Y-
chromosome markers (SNPs and STRs) that define an
East Asian–specific Y-chromosome haplogroup—O3-
M122—we intended to delineate the origin of the O3-
M122 haplogroup, to shed more light on the prehis-
toric migration of modern humans in East Asia.
Material and Methods
Samples
In the present study, 2,332 unrelated male samples
were collected from the sites shown in figure 3, including
40 populations in East Asia. The criteria for population
selection were based on the distribution of the O3-M122
haplogroups. Most of the populations sampled were from
southern and southwestern China, where ∼80% of the
Chinese ethnic populations live; most of them have in-
habitation histories longer than 3,000 years (Wang 1994).
Most of the northern ethnic populations in China, (e.g.,
Hui, Uygur, and Mongolian) were recently established
(!1,000 years ago), with extensive admixture with Cau-
casian and Central Asian populations (CAS) (Wang
1994); therefore, those populations were not included
in this study. The study populations were defined as
“SEAS” and “NEAS” on the basis of their geographic
locations. The Yangtze River was used as the geographic
border to separate the SEAS and NEAS. In the SEAS,
there are 14 Tibeto-Burman–speaking populations with
a recorded history of migration from northern China
∼3,000 years ago (Wang 1994). The three Altai-speaking
populations in Yunnan (southwestern China) were re-
cent immigrants from northern China, !1,000 years ago
(Wang 1994). The data about other populations were
obtained from previous studies (Su et al. 1999, 2000a,
2000b; Qian et al. 2000; Semino et al. 2000; Underhill
et al. 2000; Karafet et al. 2001; Lell et al. 2002; Jin et
al. 2003; Wen et al. 2004a).
Y-Chromosome Markers and Genotyping
We typed 15 Y-chromosome SNPs—including M122,
M119, and M95—that represent the three major East
Asian–specific lineages, and M134, M117, M162, M7,
M113, M159, M121, M164 (Underhill et al. 2001; Y
Chromosome Consortium 2002), M324, M300, M333
(P. Shen, A. E. Hirsh, T. Kivisild, B. Do, S. Song, R. Sung,
V. Chou, H. Tang, L. Zhivotovsky, P. A. Underhill, L.
L. Cavalli-Sforza, M. W. Feldman, P. J. Oefner, unpub-
lished data), and DYS257 (Hammer et al. 1998), which
are derived SNPs under the background of M122. The
haplotypes were named according to the Y Chromosome
Consortium (2002). Both PCR-RFLP and sequencing
were used for genotyping (Su et al. 2000b). The phylo-
genetic relationship of the Y-SNPs is shown in figure 1.
We initially typed M122, M119, and M95 in the 2,332
samples, in which 1,032 O3-M122 lineages were ob-
served and were subjected to further typing of the other
12 SNPs and 8 STRs (DYS19/394, DYS388, DYS389 I,
DYS389 II, DYS390, DYS391, DYS392, and DYS393).
Among them, 854 samples generated complete sets of
allele counting for all the SNPs and STRs (see detailed
listing in our PDF supplement [online only]).
Data Analysis
The Y-chromosome SNP data were used to analyze
the frequency distribution of the markers across the geo-
graphic regions by generation of contour maps (Gold-
en Software Surfer 7.0). The multidimensional scaling
(MDS) was used to analyze the relationship among popu-
lations with Arlequin 2.0 (Rst genetic distance matrix)
(Schneider et al. 1998) and SPSS11.0 (MDS plot) soft-
ware, with use of the SNP data.
The divergence times between the subclades of O3-
M122 were estimated using the STR data by use of the
SNP-STR coalescence method (Zhivotovsky 2001; Rootsi
et al. 2004; Semino et al. 2004). The average mutation
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Figure 2 The frequency distribution of the O3-M122 haplotypes in East Asian and other continental populations. The data used were
from published studies (Su et al. 1999, 2000a, 2000b; Qian et al. 2000; Semino et al. 2000; Underhill et al. 2000; Karafet et al. 2001; Lell et
al. 2002; Jin et al. 2003; Wen et al. 2004a).
rate of the Y-STRs used was 0.00069 (Zhivotovsky et
al. 2004). We also performed AMOVA analysis using
the STR data with Arlequin 2.0 software to dissect popu-
lation structure. The networks of the Y-STR haplotypes
of major O3-M122 subhaplogroups were constructed
using the program NETWORK4.1.0.6 (Fluxus). With
use of the Arlequin 2.0 program (Schneider et al. 1998),
we recalculated the gene diversity of SEAS and NEAS
on the basis of the data reported by Karafet et al. (2001),
and the NEAS with known history of recent admixture
were removed from the calculation.
Results
Among the 2,332 samples typed, 1,032 (44.3%) were
O3-M122, which is consistent with previous reports of
the dominant occurrence of M122 in East Asian popula-
tions (table 1) (Su et al. 1999, 2000a, 2000b; Karafet
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Figure 3 The geographic distribution of language families/subfamilies in East Asia (Wang 1994) and the sampling sites for the present
study. The population labels correspond with those in table 2.
et al. 2001). There are 12 haplotypes within the O3-
M122 haplogroup (fig. 1). We observed seven of them;
their distribution is shown in table 2. The dominant O3-
M122 subhaplogroups are O3-M134 (which includes
O3a5a2 and O3a5b), O3-M7 (which includes O3a4b),
and O3-M324 (which includes O3a*). Haplotype O3a1
(defined by M121 and DYS257) was observed only in
two individuals (one from Shandong Han in northern
China and the other from Cambodia). Haplotype O3a2
(defined by M164) was observed only in one Cambo-
dian. We did not observe O3a3 (M159), O3a4a (M113),
O3a5a1 (M162), O3a6 (M300), or O3a7 (M333), which
were originally identified in SEAS samples in the initial
screening panel of both SEAS and NEAS (Shen et al.
2000; Underhill et al. 2000; P. Shen, A. E. Hirsh, T.
Kivisild, B. Do, S. Song, R. Sung, V. Chou, H. Tang, L.
Zhivotovsky, P. A. Underhill, L. L. Cavalli-Sforza, M.
W. Feldman, P. J. Oefner, unpublished data). The con-
tour maps in figure 4 demonstrate the geographic dis-
tribution of the major O3-M122 subhaplogroups in East
Asia. In general, the distribution of the O3-M122 hap-
lotypes did not show distinctive divergence between
southern and northern populations, with all the major
subhaplogroups shared between them—except for O3-
M7, which was observed only in the southern popula-
tions and therefore indicates a recent common ancestry
of the O3-M122 lineage in East Asia. Using the STR
data, we calculated the gene diversities; no significant
differences were observed between SEAS and NEAS or
among different language groups (data not shown). The
AMOVA analysis did not show significant between-group
divergence either (data not shown). However, the MDS
analysis showed that the NEAS are closely related by
clustering together, whereas the SEAS showed relatively
loose connections with larger variance, indicating that
SEAS are genetically more polymorphic than are NEAS
(fig. 5). It should be noted that the difference in genetic
variance between NEAS and SEAS could be due to the
sampling-density discrepancy. However, our previous
studies showed that northern Han populations are rela-
tively homogenous, with similar Y-chromosome haplo-
type distributions (Ke et al. 2001a, 2001b). In addition,
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Table 2
Distribution of the O3-M122 Haplotypes in the East Asian Populations Studied
POPULATION LABEL LANGUAGE
NO. OF
SAMPLES
NO. OF SAMPLES OF LINEAGE
M122 O3b O3a* O3a1 O3a2 O3a4b O3a5b O3a5a2
NEAS:
Han Inner Mongolian H1 Han 60 29 1 11 2 10
Han Gansu H2 Han 60 22 8 3 5
Han Laizhou H3 Han 86 49 1 31 5 2
Han Zibo H4 Han 98 61 2 18 1 6 8
SEAS:
Han Sichuan H5 Han 64 38 3 10 2 13 3
Han Guangxi H6 Han 39 15 4 1 3
Han Yunnan H7 Han 81 37 1 16 3 1 16
Achang T1 Tibeto-Burman 40 33 30 3
Bai T2 Tibeto-Burman 80 38 2 12 11 3 10
Bai Hunan T3 Tibeto-Burman 38 31 12 2 16 1
Tujia T4 Tibeto-Burman 100 54 14 2 4 7
Nu T5 Tibeto-Burman 50 35 2 2 31
Hani T6 Tibeto-Burman 41 17 1 6 3 7
Lahuo T7 Tibeto-Burman 88 38 2 19 8 5 4
Lisu T8 Tibeto-Burman 49 23 2 17 1 3
Yi T9 Tibeto-Burman 47 12 1 4 6 1
Jingpo T10 Tibeto-Burman 17 4 1 1 1
Pumi T11 Tibeto-Burman 47 4 1 3
Naxi T12 Tibeto-Burman 87 12 5 4 3
Tibetan Yunnan T13 Tibeto-Burman 50 22 5 6 11
Dulong T14 Tibeto-Burman 28 28 19 9
Zhuang Yunnan D1 Daic 47 15 2 6 1 5 1
Zhuang Guangxi D2 Daic 39 5 1 2 1
Buyi D3 Daic 48 3 1 1 1
Shui D4 Daic 40 28 6 3 19
Dai D5 Daic 132 29 2 13 5 1 1
Thais D6 Daic 60 21 3 7 7 4
Miao Yunnan M1 Hmong-Mien 48 21 1 8 8 2 2
Miao Hunan M2 Hmong-Mien 105 48 1 9 2 1 3
Yao Yunnan M3 Hmong-Mien 90 50 9 10 20 6
Yao Guangxi M4 Hmong-Mien 225 104 2 30 6 7 25
Yao Hunan M5 Hmong-Mien 20 15 3 1 1 4
Yao Guangdong M6 Hmong-Mien 37 24 5 9 1 5
Wa A1 Austro-Asiatic 31 15 1 6 3 5
Bulang A2 Austro-Asiatic 28 6 2 3 1
Deang A3 Austro-Asiatic 16 9 2 2 5
Cambodian A4 Austro-Asiatic 14 2 1 1
Manchurian Yunnan C1 Altai 41 24 1 2 21
Monngolian Yunnan C2 Altai 46 8 4 2 2
Hui Yunnan C3 Altai 15 3 2 1
NOTE.—The geographic locations of the sampling sites are shown in figure 3. A total of 854 samples generated complete sets of both SNP
and STR data; therefore, the sums of the sublineages in some populations are smaller than the total O3-M122 samples obtained.
the four northern Han populations sampled in the pre-
sent study covered different geographic regions in north-
ern China. Therefore, the genetic variance observed prob-
ably reflected the true genetic background of the north-
ern populations in China. In the MDS map, the Hmong-
Mien populations were clustered closely with Han popu-
lations, which reflects the recorded history of admixture
(Wang 1994).
Assuming the O3-M122 lineage has a common origin
in East Asia, we next sought to answer the question of
where this lineage originally occurred. We conducted a
detailed analysis by constructing a network of both the
SNP and STR haplotype data. Figure 6A shows that there
was a lot of similar STR evolution after the emergence
of O3-M122, and many shared STR haplotypes were
observed between northern and southern populations,
again confirmation of the recent common ancestry of
the M122 lineage in East Asia. It has been well docu-
mented that the Tibeto-Burman populations living in
southwestern China were originally, during the late Ne-
olithic period, from the north, but they have been under
extensive influence from the southern ethnic groups, in-
Figure 4 The contour maps of the Y-haplotype–frequency distribution. The data used to construct the contour maps of O3-M122, O3a-
M324, O3a5-M134, and O3a4-M7 were from published studies (Su et al. 1999, 2000a, 2000b; Qian et al. 2000; Wen et al. 2004a) and the
present study. The data used to construct the contour maps of O3a* and O3a5a2 (M117) were from the present study.
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Figure 5 The map of multidimensional scaling analysis based on the O3-M122 SNP haplotype distribution (table 2) of the 40 populations
studied. Three dimensions were used in construction of the MDS map.
cluding Daic- and Austro-Asiatic–speaking populations
(Wang 1994; Wen et al. 2004b). In addition, the
Hmong-Mien populations have a recorded history of
admixture with Han populations, although they are of-
ten considered southern populations (Wang 1994; Wen
et al. 2005). The southern Han populations were recent
northern immigrants because of the expansion of Han
culture in the past several thousand years (Wang 1994).
To remove the influence of relatively recent population
admixture, we constructed the STR network excluding
the Tibeto-Burman, Altaic, Hmong-Mien, and southern
Han populations. The rebuilt network (fig. 6B) shows
that most of the major STR haplotypes occurred in
southern populations (Daic and Austro-Asiatic). We ar-
gue that both the MDS analysis and the STR network
support a southern origin of the O3-M122 lineage in
East Asia (fig. 6B).
It should be noted that the lack of genetic divergence,
in view of the gene diversity between the southern and
northern O3-M122 lineages, indicates that the O3-M122
lineages were probably dominant in the population in-
volved in the initial northward migration; therefore, no
obvious bottleneck occurred for the O3-M122 lineage,
in contrast with the skewed distribution of the O2-
M95 and O1-M119 lineages (Su et al. 1999; Wen et
al. 2004b). However, recent gene flows due to the ex-
pansion of Han culture could also have contributed
partly to the homogeneity of the O3-M122 lineage, al-
though Daic and Austro-Asiatic populations had much
less influence from Han populations than did the Tibeto-
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Table 3
Estimated Divergence Times of the O3-M122 Sublineages, with Use
of Y-STR Data
O3-M122
SUBLINEAGE
DIVERGENCE TIME
(YEARS AGO)
Upper Limit Lower Limit Mean  SE
O3a_M324G 38,579 21,053 29,816 1,161
O3a5_M134Del 33,799 16,915 25,357 1,592
O3a4_M7G 36,759 19,875 28,317 4,030
O3a5a2_M117Del 37,398 22,217 29,807 1,613
NOTE.—The divergence times were estimated in accordance with
the method of TD (Zhivotovsky 2001; Zhivotovsky et al. 2004). The
upper limit was determined with the assumption that (RootsiV p 00
et al. 2004). The lower limit was determined with the assumption that
, where Va is the value of within-population variance in theV p Va0
ancestral populations.
Figure 6 The networks of Y-STR haplotypes under the background of the Y SNPs. A, Network constructed with use of all populations.
Populations shown in blue are northern Han. Populations shown in red are southern populations (Daic, Hmong-Mien, and Austro-Asiatic).
Populations shown in green are southern Han and Tibeto-Burmans. B, Network constructed with southern Han, Altaic, Tibeto-Burman, and
Hmong-Mien populations excluded to remove the influence of recent population admixture. Blue represents northern Han. Red represents Daic
and Austro-Asiatic populations. The sizes of the dots are proportional to the haplotype frequencies, and the dots with multiple colors represent
haplotypes shared among populations.
Burman and Hmong-Mien populations (Wang 1994; Su
et al. 2000b; Wen et al. 2004b).
On the basis of the STR data, we estimated the ages
of the major O3-M122 subhaplogroups by use of the
coalescence method developed by Zhivotovsky (2001).
Table 3 lists the age estimations; all the subhaplogroups
have a history older than the Neolithic time, with a range
of 25,000–30,000 years ago.
Discussion
As we described above, the distribution of the O3-M122
haplotypes in East Asian populations supports a south-
ern origin. The age estimation is consistent with the fossil
records unearthed in East Asia, where no modern human
fossils aged 140,000 years have been found (Wu et al.
1995; Su et al. 1999; Jin and Su 2000). Interestingly, all
the O3-M122 sublineages seem to diverge during a rela-
tively short period of time (25,000–30,000 years ago),
an implication that an ancient population expansion in
southern East Asia might have occurred that could have
triggered the initial northward migration. Hence, we ar-
gue that the time of the initial northward migration should
be close to the estimated divergence times of the O3-M122
sublineages, a hypothesis that is also supported by the
earliest fossil records of modern humans unearthed in
northern China (27,000–39,000 years ago) (Wu et al.
1995; Jin and Su 2000).
Ding et al. (2000) point out that the southern areas
are heavily populated, whereas the northern areas are
sparsely populated. Consequently, between-region mi-
gration accompanied by high rates of genetic drift and
lineage loss in northern groups could account for an
asymmetry in lineage composition, which indicates that
a northern origin could not be ruled out (Ding et al.
2000). However, in the work by Ding et al. (2000), the
southern populations studied are the Tibeto-Burman
populations, whose recorded history of recent northern
origin, therefore, would blur the south-north divergence
that was observed in multiple genetic systems (Zhao et
al. 1986; Weng and Yan 1989; Chu et al. 1998; Du et
al. 1998; Piazza 1998; Su et al. 1999, 2000a, 2000b;
Ding et al. 2000; Jin and Su 2000; Capelli et al. 2001;
Karafet et al. 2001). On the other hand, in the past
5,000 years, the major population migration in East
Asia is from north to south, because of the expansion
of Han culture (Cavalli-Sforza et al. 1994; Wang 1994),
which was demonstrated by our recent study (Wen et
al. 2004a). When we discuss the earliest migration of
modern humans in East Asia before the Neolithic time,
our data on O3-M122 polymorphisms revealed that
southern populations are probably the ancestral popu-
lations. Data from the other two major East Asian–
specific haplogroups (O1-M119 and O2-M95) also sup-
ported a southern origin of northern populations. These
two lineages are prevalent in SEAS (table 1) but rare in
NEAS (Wen et al. 2004b).
Karafet et al. (2001) found that the CAS, the NEAS,
and the SEAS shared some Y haplotypes, and NEAS were
more polymorphic than SEAS. However, when we looked
into the detailed haplotype distribution described by
Karafet et al. (2001), we found that 9 of the 28 haplo-
groups observed are derived from M175, which com-
prise 30.5% (230/754) and 79.1% (398/503) of the Y
chromosomes of northern and southern East Asian males
studied, respectively. It has been shown that M175 is
specific to East Asians (Underhill et al. 2000, 2001).
Although SEAS were found to have fewer haplogroups
than NEAS, the pattern is the opposite within the M175
lineage (haplogroups 28–36 in the study by Karafet et
al. [2001]), where SEAS are more polymorphic than
NEAS. In SEAS, the haplogroups derived from M175
show higher gene diversity than for NEAS (0.86 vs.
0.67), and their distribution in the NEAS is highly
skewed (table 1 in the study by Karafet et al. 2001).
On the other hand, it would be misleading to interpret
data from populations with a known history of recent
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population admixture (!1,000 years ago [Wang 1994]).
For example, Hui and Uygurs, studied by Karafet et al.
(2001), are recently established NEAS with various de-
grees of admixture with CAS. Mongolians have con-
stant genetic exchange with CAS and North Asian (Si-
berian) populations. Consequently, the claimed larger
number of Y-chromosome haplogroups observed in
NEAS by Karafet et al. (2001) is in fact a false impression
due to recent population admixture. This pattern was
clearly reflected by frequent occurrence of haplogroups
derived from M45 (haplogroups 37–45, European spe-
cific) (Semino et al. 2000) and M89 (haplogroups 20–
24, highly prevalent in Europe, the Middle East, Central
Asia, and the Indian subcontinent [Semino et al. 2000;
Ramana et al. 2001; Wells et al. 2001]) lineages in
NEAS, whereas they are almost absent in SEAS (Su et
al. 1999). When the genetic influence of recent gene
flow—that is, the M45 and M89 haplogroups—are re-
moved from the analysis, the distribution of East Asian–
specific haplogroups in the study by Karafet et al. (2001)
indicates that SEAS are ancestral to NEAS.
On the basis of the published data and data presented
in the present study, we propose that there might be two
major reasons that led to the current genetic divergence
between SEAS and NEAS. The first is due to the initial
founder effect of the early northward migration and sub-
sequent geographic isolation, reflected by the distribu-
tion of the O1-M119 and O2-M95 lineages (Su et al.
1999; Wen et al. 2004b). The second is probably due
to the relatively recent population admixture in NEAS
that introduced Caucasian and Central/Northern Asian
Y chromosomes (Jin and Su 2000; Karafet et al. 2001).
In summary, our data about the East Asian–specific
haplogroup O3-M122 indicates a southern origin of the
O3-M122 lineage, therefore supporting the hypothe-
sized southern origin of modern humans in East Asia.
The initial prehistoric northward migration was esti-
mated at 25,000–30,000 years ago.
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